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INTRODUCTION 
The Environmental Protection Commission of Hillsborough County (EPCHC) has been 
participating in a benthic monitoring program for Tampa Bay since 1993 (Tampa Bay 
National Estuary Program 1996). The original objectives of this program were to 
discern the "health"-or "status"-- of the bay' s sediments by developing a Benthic Index 
for Tampa Bay as well as evaluating sediment quality by means of Sediment Quality 
Assessment Guidelines (SQAGs). In 1995, the Hillsborough, Palm, and Alafia Rivers 
were added to the bay-wide monitoring program in anticipation of these tributaries being 
exploited for their water resources. Beginning in 1998, support for this monitoring was 
provided, in part, by the Southwest Florida Water Management District (SWFWMD). A 
total of 16 stations were sampled in the Palm River during the 1995-1998 time period 
and the results from those samples are presented in Grabe & Karlen (1999). 
In 1999, Tampa Bay Water developed a Master Water Plan to provide additional water 
resources for the Tampa Bay region while at the same titpe reduce dependence upon 
. 
groundwater sources. Part of this plan calls for reducing the discharge of freshwater 
over Structure 160 from the Tampa By-Pass Canal to the Palm River during periods of 
high flow (PBS&J 1999). In response to the TBW proposal, the Hillsborough County 
Board of County Commissioners (BOCC) requested that Hillsborough County and 
EPCHC staff develop an independent monitoring program in 1999 to address concerns of 
potential environmental impacts of this and other proposed TBW projects. 
As part of their response to this request, the EPCHC proposed an increase in benthic 
macro invertebrate sampling in the Palm River during the three "wet seasons" 
preceding the initiation of withdrawals, to be followed by at least three years of post-
diversion sampling. This technical memorandum summarizes data collected during the 
August 2000 sampling period and complements data collected in prior years (Grabe & 
Karlen 1999; Karlen et al. 2000). 
METHODS 
Field Collection and Laboratory Procedures: A total of 21 stations were sampled in the 
Palm River during August 2000 (Figure 1). Sample locations were randomly selected 
from computer- generated coordinates. Benthic samples were collected using a Young 
grab sampler following the field protocols outlined in Courtney et. al. (1993). Laboratory 
procedures followed the protocols set forth in Courtney et. al. (1995) . 
Data Analysis: Species richness, Shannon-Wiener diversity, and Evenness were 
calculated via PISCES Conservation Ltd.' s (no date) "Species Diversity and Richness 
II" software. Descriptive statistics, the Tampa Bay Benthic Index (TBBI), regression 
analysis, and graphs for hydrographic and biological data were generated using SYST A T 
10 (SSPS Inc. 2000). Maps were generated using GIS Arcview ver. 3.2 (ESRI 1999). 
RESULTS 
Hydrographic: Table 1 summarizes the surface and bottom water quality measures, 
including temperature, salinity, dissolved oxygen (DO) and pH, as well as sample depth 
for the 21 stations sampled. Samples remain to be analyzed for the percentage of 
silt+clay (%SC) in sediment samples. More than 70% of the stations were greater than 2 
meters in depth (Figure 2). Near-bottom salinities in the Palm River were indicative of 
high mesohaline (18-30 ppt) salinities (Figure 2). Both mean and median salinity were 
higher during 2000 than during prior years (Table 1). Near-bottom dissolved oxygen 
concentrations were generally indicative of degraded habitat (DO<2 ppm at >75% of the 
stations) (Figures 2 & 3). 
Benthic Community: Table 2 summarizes the benthic community measures for the 21 
samples analyzed during 2000. Ten of the 21 samples were defaunated. At least 55 taxa 
were identified during 2000 (Appendix I). Polychaetes were the most speciose group, 
with at least 22 taxa. The dominant species included the spionid polychaetes 
Paraprionospio pinnata and Streblospio sp. and the nereidid polychaete Stenoninereis 
martini (Table 3). Preliminary criteria for the Tampa Bay Benthic Index (TBBI) 
suggests that approximately 85% of the Palm River benthic habitat was "degraded" 
during 2000 with the remainder of "marginal" quality (Figure 4). Median abundance, 
numbers of taxa, diversity, and the TBBI have been consistently low throughout the 
program (Table 2 and Figure 5). Within the high mesohaline zone mean numbers of taxa, 
abundance, and TBBI were highest during 1996 and lowest during 1995 and 1997-all 
years when the sample size was quite small «10 per year) (Figure 6). The TBBI was 
positively associated with near-bottom DO (r2=0.4) and %SC (r2=0.7), and negatively 
associated with salinity (r2=0.1) (Figure 7). The association between the TBBI and depth 
were evaluated using piecewise regression (SPSS 2000). At depths down to 
approximately 2 meters the TBBI was positively associated with depth (r2=0.31) and 
negatively associated with depth thereafter (r2=0.38) (Figl.;lI'e7). 
DISCUSSION 
The Palm River system has been heavily impacted by stormwater discharges, reduction 
of freshwater inflow, and inadequate flushing (HDR Engineering, Inc. 1994). This has 
resulted in increased salinity, the accumulation of fine-grained sediments and lowered 
DO levels. Analysis of past EPCHC data for the Palm River found that benthic 
community characteristics were related to dissolved oxygen and sample depth (Grabe & 
Karlen, 1999; Karlen et al. 2000). 
Salinities were generally higher during the 2000 sample period than during past years-a 
consequence of the region's protracted drought. More than 60% of the 2000 samples fell 
within the high mesohaline zone (18-30 ppt). Near-bottom DO concentrations were 
generally indicative of degraded habitat (<2 ppm), consistent with prior observations 
(HDR Engineering, Inc. 1994; Grabe & Karlen 1999; Karlen et all 2000). 
The association between the TBBI and depth merits more rigorous analysis as additional 
data become available in the future. The benthic community found at depths below two 
meters, where hypoxic/anoxic conditions predominate, is invariably degraded, and often, 
defaunated. However, in shallower waters, the TBBI generally increased with depth-up 
to depths of approximately two meters. If further reductions in freshwater inflow reduce 
the frequency and extents of density stratification it may be possible for 
macro invertebrates to successfully colonize the berms of the Palm River to depths greater 
than two meters. 
The overall dominant species were two spionid polychaetes (P. pinnata and Streblospio 
sp.) and a nereidid polychaete, S. martini. In prior years, $treblospio was also dominant, 
as were tubificid oligochaetes, and the amphipod A. abdita (Grabe & Karlen 1999; 
Karlen et all 2000). 
Based upon the TBBI, most of the Palm River's benthic habitat was degraded during 
2000-as was the case in prior years (Grabe & Karlen 1999; Karlen et all 20001. 
Although the caveat remains that the current iteration of the TBBI is based upon data 
collected from higher salinity waters of Tampa Bay proper and the preliminary criteria 
for "degraded" and "healthy" benthic habitat may underestimate the status oflower 
salinity tributaries to Tampa Bay. within the Palm River an usually high frequency of 
samples are either impoverished or devoid (>45% of samples collected 1995-2000) of 
organlsms. 
CONCLUSIONS 
Tampa Bay Water plans to start withholding additional freshwater flow from the Palm 
River in 2002. The 2000 HIMP samples represent the second year of baseline data with 
which to monitor the impact of the TBW water diversion. Salinities during 2000 were 
generally the highest of the years studied to date due to the extreme drought conditions 
throughout the region. The Palm River continues to exhibit extremely low dissolved 
oxygen concentrations, especially in waters deeper than two meters . The Tampa Bay 
Benthic Index scores were, as in 1999, generally indicative of "degraded" habitat. 
Associations . between the TBBI and variables likely to affect benthic community 
structure (salinity, sediment characteristics, dissolved oxygen, water depth) were 
statistically significant for the data collected to date (1995-2000). 
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Table 1. Summary of Physico-chemical Variables: 
Palm River, August 2000 (1995-2000) 
A.SURFACE 
Temperature Salinity Dissolved Oxygen pH 
eC) (ppt) (ppm) ( units) 
Minimum 29.1 (25.5) 20.4 (0.3) 2.7 (0.4) 7.45 (6 .52) 
Maximum 31.8 (32.2) 26.4 (26.4) 9.1 (10.3) 8.13 (8.28) 
Median 30.8 (30.3) 21.3 (18.4) 6.5 (4.8) 7.92 (7.70) 
Mean 30.7 (29.8) 21.9 (16.6) 6.0 (5.0) 7.84 (7.60) 
+ 
B.BOTTOM 
Depth Silt + Temperature Salinity Dissolved pH 
(m) Clay (II C) (ppt) Oxygen ( units) 
(%) (ppm) 
Minimum -1.0 (-0.3) - (3.2) 30.1 (25.5) 26.1 (0.4) <0.1« 0.1) 7.16 (6.52) 
Maximum -6.0 (-6.0) - (96.6) 31.1 (31.1) 28.1(28.1) 8.9 (8.9) 8.12 (8.12) 
Median -4.0 (-3.6) - (15.2) 30.4 (30.4) 27.9(24.6) 0.6 (0.6) 7.54 (7.49) 
Mean -3.4 (-3.3) - (24.8) 30.4 (29.8) 27.722.3) 1.5 (1.5) 7.60 (7.44) 
- silt+ clay data not yet available 
Table 2. Summary of Benthic Community Measures: 
Palm River, August 2000 (1995-2000) 
Abundance Species Diversity Evenness TBBI 
., 
Richness (HI) (J) (#/m-) 
(S) 
Minimum 0(0) 0(0) 0.00 (0.00) 0.00 (0.00) 1.01 (1.01) 
Maximum 4700 (13325) 35 (35) 3.27 (3.57) 0.82 (0.92) 18.20 (25.12) 
Median 25 (25) 1 (1) 0.00 (0.00) 0.00 (0.00) 1.01 (1.01) 
Mean 875 (1349) 5 (6) 0.62 (0.84) 0.16 (0.23) 5.06 (5.76) 
Table 3. Dominant Macroinvertebrate Taxa: 
Palm River, August 2000 
Rank Taxa # % Frequency Importance 
m-2 Abundance 
1 Paraprionspio pinnata 114 13.1 33.3 20.9 
(Po lychae ta) 
2 Streblospio sp. 175 20.0 19.0 19.5 
(Polychaeta) 
3 Stenoninereis martini 77 8.8 19.0 12.9 
(Po lychae ta) 
4 Mulinia lateralis 99 11.3 14.3 12.7 
(Bivalvia) 
5 Ampelisca holmesi 81 9.2 14.3 11.5 
(Amphipoda) 
6 Ampelisca abdita 32 3.7 33.3 11.1 
(Amphipoda) 
7 Mysella planulata 39 4.4 19.0 9.1 
(Bivalvia) 
8 Haminoe succinea 37 4.2 14.3 7.7 
(Gastropoda) 
9 Mytilopsis leucophaeata 17 1.9 19.0 6.0 
(Bivalvia) 
10 Parastarte triquetra 18 2.0 4.8 3.1 
(Bivalvia) 
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Figure 1. Location of sampling stations in the Palm River, August 2000. 
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Figure 2. Cumulative distribution of sample depth, near-bottom 
salinity, and dissolved oxygen: Palm River 2000. 
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Figure 3. Near-bottom dissolved oxygen status of the Palm River, August 2000. 
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Figure 4. Cumulative distribution plot: TBBI, Palm River 2000. 
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Figure 5. Box plots depicting median and quartile distribution of numbers 
taxa, total abundance, and the TBBI. Palm River benthos, 1995-2000. 
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Figure 6. Mean (standard error) numbers of taxa, total abundance, 
and TBBI, by salinity strata and year. Palm River benthos, 1995-2000. 
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sample depth, % silt+clay and the TBBI. Palm River benthos, 1995-2000. 
APPENDIX I 
ABUNDANCE (# m-2) OF BENTHIC MACROINVERTEBRATES, PALM RIVER, 2000: BY STATION 
name 00PR063 00PR069 00PR091 00PR108 00PR113 00PR116 00PR122 00PR143 00PR156 00PR184 00PR206 
Thenaria 0 0 100 0 0 0 0 0 0 0 0 
Nemertea Q 0 0 100 0 0 0 0 0 0 0 0 
Nemertea K 225 0 0 25 0 0 0 0 0 0 0 
Phyllodoce arenae 25 0 0 25 0 0 0 0 0 0 0 
Gyptis crypta 0 0 0 0 0 0 25 0 0 0 0 
Podarkeopsis levifuscina 25 0 50 50 0 0 0 0 0 0 0 
Sigambra tentaculata 0 0 0 0 0 0 0 0 25 0 0 
NEREIDIDAE 25 0 0 0 0 0 0 0 0 0 0 
Nereis succinea 0 0 125 0 0 25 0 0 0 0 0 
Laeonereis culveri 0 0 0 25 0 0 0 0 0 0 0 
Stenoninereis martini 0 0 0 0 650 25 0 200 750 0 0 
Glycinde solitaria 25 0 75 0 50 0 0 0 0 0 0 
Dorvillea rudolphi 0 0 50 0 0 0 0 0 0 0 0 
Scoloplos rubra 125 0 0 0 0 25 0 0 0 0 0 
Dipolydora socialis 0 0 50 0 0 0 0 0 0 0 0 
Prionospio heterobranchia 0 0 25 0 0 0 0 0 0 0 0 
Prionospio perkinsi 0 0 25 0 0 0 0 0 0 0 0 
Paraprionospio pin nata 25 0 125 0 800 475 0 150 775 50 0 
Streblospio spp. 25 0 0 0 2975 675 0 0 0 0 0 
Carazziella hobsonae 0 0 75 n 0 0 0 0 0 0 0 
Magelona pettiboneae 50 0 50 25 0 0 0 0 0 0 0 
CIRRATULIDAE 0 0 25 0 0 0 0 0 0 0 0 
Travisia hobsonae 0 0 0 25 0 0 0 0 0 0 0 
Capitella capitata 0 0 150 50 0 0 0 0 0 0 0 
Mediomastus ambiseta 50 0 0 0 0 0 0 0 0 0 0 
Capitella jonesi 0 0 25 0 0 0 0 0 0 0 0 
Melinna maculata 50 0 0 0 0 50 0 0 0 0 75 
TUBIFICIDAE 25 0 25 0 0 0 0 0 0 0 0 
Vitrinella floridana 0 0 50 0 0 0 0 0 0 0 0 
APPENDIX I (CONTINUED) 
ABUNDANCE (# m-2) OF BENTHIC MACROINVERTEBRATES, PALM RIVER, 2000: BY STATION 
Melanoides tuberculatus 
Acteocina canaliculata 
Haminoea succinea 
Bivalvia sp. 1 (M lat?) 
Amygdalum papyrium 
Mysella planulata 
Mulinia lateralis 
Macoma tenta 
Tellina sp. 
Tellina versicolor 
Tagelus plebeius 
Mytilopsis leucophaeata 
Parastarte triquetra 
Americamysis bigelowi 
Americamysis spp. 
Oxyurostylis smithi 
Cyclaspis ct. varians 
Cyathura polita 
Xenanthura brevitelson 
Edotia triloba 
Ampelisca abdita 
Ampelisca holmesi 
Pagurus sp. 
Pagurus longicarpus 
Rhithropanopeus harrisii 
Pinnixa spp. 
Glotlidia pyramidata 
Ophiophragmus filograneus 
Branchiostoma f10ridae 
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